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NEW SYNTHESIS OF VINYL SELENIDES 

NUCLEOPHILIC SUBSTITUTIONS OF UNACTIVATED VINYL HALIDES BY SELENIDE ANIONS 

M. Tiecco,* L. Testaferri, M. Tingoli, D. Chianelli, and M. Montanucci 

Istituto di Chimica Organica, Facolta di Farmacia, Universith di Perugia, Italy 

Abstract. Alkyl and aryl selenide anions react with unactivated vinyl halides, in 
dipolar aprotic solvents, to give alkyl or aryl vinyl selenides in good yields. 
These reactions are stereospecific and occur with retention of configuration. 

Vinyl selenides have attracted considerable attention in the last few years 
l-3 

in view of their importance as synthetic precursors of several organic compounds.’ 

In connection with our recent works on the reactivity of unactivated aryl halides 

with sodium alkanethiolates 
4 

or lithium alkyl selenides 5 
and of vinyl halides 

with sodium alkanethiolates, 
6 

we report a convenient new synthesis of vinyl 

selenides. Good yields of vinyl selenides are obtained from the reaction of vinyl 

halides with selenide anions in dipolar aprotic solvents (HMPA, DMF, DMA) . 

These new reactions also have a considerable mechanistic interest since they 

represent examples of nucleophilic vinyl substitutions occurring on unactivated 

substrates. As shown below in the case of the (El- and (Zl-B-bromostyrenes these 

reactions are stereospecific and occur with retention of configuration. 

Ph\_/Br + RSe- 

Ph 
> \ = 

\ 
+ 

SeR 

5 PhLze/SeR + 

Br- 

Br- 
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The vinylic substrates employed in the present work were the (E)- and (Z)- 

f3-bromostyrenes , the (E)- and (Z)-1-chloro-2-phenylthioetheqes and the (E)- and 

(Z )-1-chloro-2-phenylselenylethenes. 7 These were allowed to react with MeSeLi 

(obtained from methyllithium and elemental selenium51 and with PhSeNa (prepared 

from diphenyl diselenide by reduction with sodium in HMPA or with NaH in DMF). 

Also investigated were the reactions of the two f3-bromostyrenes with the 

a -C10H7SeNa and the p-(Me CHS)C6H4SeNa. 
2 

These aryl selenide anions were 

obtained from the corresponding methyl selenides by dealkylation with sodium in 

HMPA or in DMA.4 ’ 5 

A typical experimental procedure is as follows. To a solution of the selenide 

anion (0.015 mol), in HMPA, DMF or DMA (20 ml), the vinyl halide (0.01 mol) 

was added and the mixture was stirred under nitrogen at the temperature and 

for the time indicated in the Table. The progress of the reaction was monitored 

by glc and tic. The reaction mixtures were worked up in the usual way and the 

products were purified by column chromatography.8 Reaction conditions and 

reaction yields are collected in the Table. Although HMPA seems to be the most 

efficient solvent, the results obtained demonstrate that these reactions occur in 

good yields in DMF or DMA also. 

On the basis of the observed stereochemical course we suggest that the 

reactions described above can be considered as bimolecular substitutions which 

involve nucleophilic attack at the vinylic carbon atom holding the leaving 

halogen atom, as suggested in the case of the related reactions effected by the 

alkanethiolate anions. 
6 

Owing to the extremely simple experimental conditions employed and to the 

good yields obtained the present procedure can be considered a very convenient 

general method for the synthesis of vinyl selenides.’ 
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Nazionale delle Ricerche, Roma, and Minister0 della Pubblica 

Istruzione, Italy. 
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